Topoisomerase inhibitor coralyne photosensitizes DNA, leading to elicitation of Chk2-dependent S-phase checkpoint and p53-independent apoptosis in cancer cells.
The possibility of synergism between the topoisomerase inhibition by coralyne and its DNA photonicking properties being used to kill cancer cells was explored. Compared with coralyne alone, the CUVA treatment dramatically enhanced DNA damage and apoptosis in cells. Despite causing an increased p53 expression, the CUVA treatment led to p53-independent apoptosis, causing almost similar cell death in wild-type, p53 mutant, and p53-silenced tumor cells. Expression of the p53-regulated downstream proteins like p21, and DNA-damage-dependent p53 phosphorylation at serine-15 residue also was not elicited by the CUVA treatment, at a low coralyne concentration. Instead, it led to an immediate activation of the Chk2-mediated S-phase arrest, despite activating PARP protein for DNA repair. The S-phase arrest subsequently ensures apoptosis through activation of caspases-3 and -9, the latter being reflected from the results with a specific caspase-9 inhibitor. Abrogation of Chk2 activity by shRNA or by using ATM-specific inhibitor (ATMi) led to a defective S-phase checkpoint and further augmentation in apoptosis. However, at a high coralyne concentration, the CUVA-induced apoptosis followed multiple and independent pathways, involving several caspases. The CUVA treatment may represent a novel mechanism-based protocol for increasing the efficacy of coralyne in inducing apoptosis in both p53 wild-type and mutant tumor cells.